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step of judging an end poifit of an irradiation area from said secondary difference values 



0^ 



calculated in said calculating st^p. 




9. (Amended) An image processing memod comprising: 

a step of detecting an irradiation end, based on a density distribution in each area, for a 
plurality of areas in a desired direction in said image; and 

a step of evaluating a result of said detec^iion, based on said detected irradiation ends for 
said plurality of areas; 

wherein said detection step comprises calculating a secondary difference value from a 
plurality of primary difference values, wherein each primary difference value corresponds to a 
difference between density values eacl/of which represents a respective area in each of said 
plurahtv of argas. 



12. (Amended) An image processing method forjudging whether an object area in 
an image includes an irradiation area, said method comprising: 

a secondary difference value ac^sition^ep of acquiring secondary difference values 
from a plurality of primary differe^e values/ wherein each primary difference value corresponds 
to a difference between density values each of which rg>r^ents a respective area in one- 
dimensional image data through smaTTtrj^t area; 

an irradiation end extraction step of extracting a coordinate of an end point of said 
irradiation area from the secor^aary difference values acquired in said secondary difference value 
acquisition step; 
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a comparison step of comparing the coordinate extracted in said irradiation end extraction 
step with a coordinate of an end point of the irradiation area included in said image, said latter 
coordinate being obtained preliminarily; 

a judgment step of judging whemensaid^ject area includes the irradiation area, based 
on a result of the comparison in said comparison step. 




14. Amended) A method according to Claim 12, fui^her comprising an 
accumulated image data production step of producing projectioiyof image data in said image, 
thereby obtaining said one-dimensional image data, 

wherein said irradiation end extraction step comprises a step of carrying out processing 
for the one-dimensional image data obtained in said accumulated image data production step. 



15. (Amended) An image processing inethod forjudging whether an object area in 
an image includes an irradiation area,^aid method comprising: 

a coordinate indication ste^faf providing aryAdication of a plurality of rows for which 
one-dimensional image data through said objec^rea is to be extracted from said image; 

a secondary difference value acquisition step of acquiring secondary difference values 
from a plurality of primary difference/values, wherein each primary difference value corresponds 
to a difference between density values each of which represents a respective area in one 
dimensional image data of said plurality of rows according to the indication in said coordinate 
indication step; ^ 
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an irradiation end extraction step of extracting coordinatesrof end points of said 
irradiation area from the secondary difference values acquired \fi said secondary difference value 
acquisition step; 

a storage step of successively storing the coordinate:^ extracted in said irradiation end 
extraction step; 

an average acquisition step of acquiring an avera'ge of the plural coordinates stored in 
said storage step; 

a comparison step of comparing the averag^f the coordinates obtained in said average 
acquisition step with a coordinate of an end pointof the irradiation area included in said image, 
said latter coordinate being obtained preliminarily; and 

a first judgement step of judi^figOieth/r said object area includes the irradiation area, 
based on a result of the comparison in said comparison step. 




16. (Amended) AWethod according to Claim 15, v^herein said first judgement step 



comprises a step of judging that saido^^ area does not include the irradiation area, if the 
average and the latter coordinate are^close to each other, or otherwise judging that said object 
area includes the irradiation area. 



1 7. (Amended) A method according to Claim 15, further comprising a second 
judgment step which is carried out based on a result of the judgment in said first judgment step, 

wherein said second judgement step comprises a variance acquisition step of acquiring a 
variance of the coordinate stored in said storage step, a variance comparison step of comparing 
the variance obtained in said variance acquisition step with a predetermined value, and a 
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judgment step of judging whether said object area includes the irradiation area, based on a result 
of the comparison in the variance comparison step. 

18. (Amended) A method according to Claini/l6, wherein said second judgment 
step carries out its each step when said first judgment step/results in judging that said object area 
does not include the irradiation area. 



1 9. (Amended) An image processing method for judging whether an object area in 
an image includes an irradiation area, said method ^omprising: 

a coordinate indication step of pro<a^n an indication of a plurality of rows for which 
one-dimensional image data through said object^area is to be extractpd^fi'om said image; 

a secondary difference value acquisition step of acquiring secondary difference values 
fi-om the one-dimensional image dataWc grdingJ gJh^mdi^ in said coordinate indication 
step; 

an irradiation end extraction step of extracting coordinates of end points of said 
irradiation area from the secondary difference values acquired in said secondary difference value 
acquisition step; 

a storage step of successively storing the coordinates extracted in said irradiation end 
extraction step; 

an average acquisition step of acquiring an average of the plural coordinates stored in 
said storage step; 
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a comparison step of comparing the average of tlie coordinates obtained in said average 
acquisition step with a coordinate of an end point of me irradiation area included in said image, 
said latter coordinate being obtained preliminarily; and 

er saic 



^ a first judgement step of judging vv^etljer said object m-ea includes the irradiation area, 

based on a result of the comparison in sAid cbmparison sj^; 

wherein said irradiation end exi;u(^onsJ^^ a step of carrying out said 
extraction of coordinate, based on a sign, either positive or negative, of a primary difference 
value of said one-dimensional image data. 




2 1 . (Amended) An image processing method comprising 

a characteristic quantity calculation step of calculating characteristic quantities of image 

data; 

an end point extraction step of extracting an end point of an object area in said image data 
from the characteristic quantities calculated in\said characteristic quantity calculation step; 

an end point storage step of storing coordinates of end points extracted in said end point 
extraction step; 

V/ a rotation angle indication step of indicating an angle of a rotation axis onto which the 

end points stored in said end point storage step are projected; 

an accumulated quantity calculation step of calculating projection of the end points stored 
in said end point storage step onto said rotation axis of theXangle indicated in said rotation angle 
indication step and calculating an accumulated quantity of sa^id projection of the end points in a 
conditioned area on said rotation axis; 
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an accumulated quantity storage step o^toring said accumulated quantity calculated in 
said accumulated quantity calculation step; and 

a rotation angle judgment step of judging a\oJ^ion angle of the object area from said 
accumulated quantities stored in said accumulat9fl qii^tity storage step. 

22. (Amended) A method according to Cl^m 21, wherein a start point of said 
rotation axis onto which the end points stored in said end p\>int storage step are projected is 
placed at a barycenter of image data not less than a predeterri\ined density value. 



5i. 




23. (Amended) An image processing apparatus comprising: 

means for determining a plurality of areas arranged in a predetermined direction on an 
image and each having a predetermined shape; 

means for calculating a secondary difference value from a plurality of primary difference 
values, wherein each primary difference value corresponds to a difference between density 
values each of which represents a respective area in said plurality of areas; and 

means forjudging an endypoint of an irradiation area from said secondary difference 
values calculated by said calcxilating means. 



24. (Amended/ An image processing apparatus comprising; 

means for detecnng an irradiation end, based on a density distribution in each area, for a 
plurality of areas in a/desired direction in said image; and 

means for evaluating a result of said detection, based on said detected irradiation ends for 
said plurality of /areas; 
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wherein said means for detecting^omprises means for calculating a secondary difference 
value from a plurality of primary difference values, wherein each primary difference value 
corresponds to a difference between density values, each of which represents a respective area in 
each of said plurality of areas/ 

25. (Amended) An image processing apparatus comprising: 
characteristic quantity calculation meps for calculating said characteristic quantities of 
image data; 

end point extraction means for extracting^ end point of an object area in said image 
data from the characteristic quantities calculated by said characteristic quantity calculation 
means; 

end point storage means for storing coordinates of end points extracted by said end point 
extraction means; 

rotation angle indication means for indicating an ^gle of a rotation axis onto which the 
end points stored in said end point storage means are projected; 

accumulated quantity calculation means for calculating projection of the end points 
stored in said end point storage means onto said rotation axis of the angle indicated by said 
rotation angle indication means and calculating an accumulated quantity of said projection of the 
end points in a conditioned area on said rotation axis; 

accumulated quantity storage means for storing said accumulated quantity calculated by 
said accumulated quantity calculation means; and 

rotation angle judgment means forjudging a rotation angle of th^ object area from said 
accumulated quantities stored in said accumulated quantity storage means\ 
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26. (Amended) A computer-readable storage iridium storing a program for 
carrying out an image processing routine comprising: 

a step of determining a plurality of areas arranged i^ a predetermined direction on an 
image and each having a predetermined shape; 

a step of calculating a secondary difference value/from a plurality of primary difference 
values, wherein each primary difference value corresponds to a difference between density 
values each of which represents a respective area in sain plurality of areas; and 

a step of judging an end point of an irradiation/area from said secondary difference values 
calculated in said calculating step. 



27. (Amended) A computer-readable storage medium storing a program for 
carrying out an image processing routine comprising: 

a step of detecting an irradiation end, based on a density distribution in each area, for a 
plurality of areas in a desired direction in said image; and 

a step of evaluating a result of said detj&ction, based on said detected irradiation ends for 
said plurahty of areas; 

wherein said detecting step comprisefs calculating a secondary difference value from a 
plurality of primary difference values, wherein each primary difference value corresponds to a 
difference between density values each of/which represents a respective area in each of said 
plurality of areas. 
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28. (Amended) A compirter-readable storage medium storing a program for 
carrying out an image processing routinAcomprising: 

a characteristic quantity calculation step of calculating characteristic quantities of image 
data; ''^ 

an end point extraction step of extracting an end point of an object area in said image data 
from the characteristic quantities calculated in said characteristic quantity calculation step; 

an end point storage step of storing coordii^ates of end points extracted in said end point 
extraction step; 

a rotation angle indication step of indicating ah angle of a rotation axis onto which the 
end points stored in said end point storage step are projected; 

an accumulated quantity calculation step of calculating projection of the end points stored 
in said end point storage step onto said rotation axis of the angle indicated in said rotation angle 
indication step and calculating an accumulated quantity of sa\d projection of the end points in a 
conditioned area on said rotation axis; 

an accumulated quantity storage step of storing said accu^jiulated quantity calculated in 
said accumulated quantity calculation step; and 

a rotation angle judgment step of judging a rotation angle of^e object area from said 
accumulated quantities, stored in said accumulated Ji,uantjtv^stora ge_ste\: 



29. (New) An apparatu^ for a radiographic image, comprising: 

a determination unit adapted to determine a plurality of discrete positions arranged in a 
direction on a radiographic image; 
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a calculation unit adapted to calculate a characteristic/on the basis of values of said 
radiographic image at each successive three of said discret&positions; and 

a judgment unit adapted to determine an end point /of an irradiation area in said 
radiographic image on the basis of said characteristics calculated by said calculation unit. 



30. (New) A method of processing a radiographic image, comprising: 

a determination step of determining a pluralj^y of discrete positions arranged in a 
direction on a radiographic image; 

a calculation step of calculating a charactiferistic on the basis of values of said 
radiographic image at each successive three of said discrete positions; and 

a judgment step of determining an encj/point of an irradiation area in said radiographic 
image on the basis of said characteristics calculated in said calculation step. 



of 



3 1 . (New) A computer-readable storage medium storing a program for 

carrying out a method of processing a radiographic image, said method comprising: 

a determination step of deterpiining a plurality of discrete positions arranged in a 
direction on a radiographic imagey 

a calculation step of calculating a characteristic on the basis of values of said 
radiographic image at each successive three of said discrete positions; and 

a judgment step of determining an end point of an irradiation area in said radiographic 
image on the basis of said miaracteristics calculated in said calculation step. 
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